Affinity of anticancer drug, daunomycin, to core histones in solution: comparison of free and cross-linked proteins.
The interaction of anthracycline anticancer drugs with chromatin, nucleosomes and histone H1 has been extensively studied. In the present study, for the first time, we have investigated the binding of anthracycline antibiotic, daunomycin, to free and cross-linked thymus core histones (CL-core) in solution and in the absence of DNA. Fluorescence, UV/Vis spectroscopy and equilibrium dialysis techniques were used. The UV spectroscopy results show that daunomycin induces hypochromicity in the absorption spectra of the core histones. Fluorescence emission intensity is decreased upon daunomycin binding and the process is concentration dependent. The equilibrium dialysis shows that the binding is positive cooperative with the binding sites as Scatchard plot and Hill Coefficient confirm it. The results suggest that daunomycin shows much higher affinity to core histones free in solution than to CL-core, implying that the binding is most likely due to the accessibility of these proteins to the environment. It is suggested that daunomycin binds strongly to open state of histones, such as in tumor cells, rather than to their compact structure seen in normal chromatin.